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IIITEBPHKTia} IHSTSPCTIOIf CODE OF THE llIT gS II €0MPOTRR 
(see definition of sftibtils in Table 1) ■' 



Instr *"" Dee ijmal 



its al+© 



1 


iex al+e 
ica al+e 

ics al4® 


2 

3 

4 


iad al+c 
isu al+c 
imr al+e 

idv al+^ 
isp al+® 


§ 
6 
7 
8 
9 



sp al 



icp al 



♦its al 



♦i©& al 

*i@s al 



*imL al 
*imr al 
♦idr al 



(landefined instpuotion) 

(cycle) transfer H(lfS^) into 

(al+2i-aT+2i+l) 

(cycle) exchfitnge 

(cycle) £lear HRA^ a^d ir(al+J&l) 

(cycle) clear MRAi subtract 

H(al+2i)'" 

! cycle) add 
cycle) subtract 
(cycle) jpltiply- and j^otmdoff 
(cycle) £iTide 
(cycle) transfer of control 



is© j** ' 10 select counter 

icr m** 11 ^sfcle reset 
let al IZ cycle c^ount 



al 13 add and transfer 



iti al 14 transfer _iiidex digits 



IS transfer of control 



ici m** 16 £ycle toorease 

icd m** 17 j^cle decrease 

i@x al 18 ^cle ex^ange 

ita al 19 transfer address 



2§ conditionally transfer control 
(jconditional program) 



II transfer lf(MR4) into (al,al+l) 

It exchange I(3IR4) with l(al) 

li £lea(r Mail add ir(al) 

14 clear W&4 "^btract H(al) 



^7 multinly and r^oundof f 

58 SlTiie- "" ^' 



Definition 



ir(lIRA.)->ir(ai+2i) 

ir(llRlL)^r^]S[(al+2i) 
H{al+2i)— ^lir{llR&) 
-2l(al+2i)— ^¥(ilRl) 

H(]iRa.)+ir{ii+2i)— ^ir(MRi.) 

H(liRA.)**lr(al+tl)-^lf(liai) 

F(llRA.)3ai[(al+2i)— ^H(MRIl) 

U(miO |"H(al+2i )-^H(HRit) 

Take the next instruction from 

regd(al+i) and continue from 

there 

Select cycle count line j 

Set i « +©, n » m « • 1 | 

Increase :i by 1| if li. |^|n| ^eset 

iF+O and take next iastrucx;ion in 

sequence! if Jl. |<|n| take next 

instruction rrom register al 

MM Cr( index regi») t^ the C(&1) 

and store the result in index 

regisrber and register al 

Transfer -^e ri^ht 11 dibits of 

the ind^x rega into the t'ight 

II digiis of register fl 

Take the next ikstr» from ^^,» al 

and c ontinue from there in unin» 

terpretiTit mode( spO stops computer) 

Increase contents of index 

register by m 

Decrease contents of index 

register by m 

Exchange C( index reg») with €(c^l) 

and exchange C( criterion regiirker) 

with C(al+1) 

Heplaee the address section of the 

instruction in register al wil^ the 

address that is one more than "bhe 

address of the register containiag 

the last isp (or icp withH(llRlt)neg«) 

Take the next instruction from reg« 

al and continiae from there ^ if 9'(MM) 

is negoi if H(MRl) is pos« ts^ nekt 

instruction in sequence 
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6 



1 



3©«31 (undefined instructions) 



HCHRil)— »¥(al) 


B 


H(MR&)'^^5{aa) 


B 


H(al)— ^H(llRil) 




«ir(al)~^H{lil«.) 




H {lIWl)+lf (al )-* ir{llR&) 


C5.L 


S(lIRA.)«4J(al)-^ ir(llRl) 


G»L 


H(MR&)3cir(al)->li:<MRil) 


a»K 


ir(llRl)pr(al)-*N(MRlO 


CsEj^K 


Take the next instr » from r%a al 


B 


and continue from there 


D 



^^°^^ Pag« 2 

* The Itef er letter "b" nay be used with these iastructicxas oakj o 
**SL and j are positl-ve. integer 8 less thaa 2^048« 
4^ Consult Alarm Table in i&is niepoo 
ffF&r Output Instruetions see Table IIIo 

Table I - BEFIHITION OF SYMBOLS 






ibol 



multiple register aecuBal8t|;or 

al let al represent any floating address^ absolute cUldress or buffer address 

H(HSA) the nuaber in the MBA. before the ii^struetien is obeyed 

H(al} the number stored in register's al and al-t-l before the instruction is obeyed 

CI(»«o) contents of »»« 

i G( index register) 

i. nev C{ index register) 

tt C( or iter ion register) 

iCal-^Si) the number stored in registers al+2i and al'i'1^4;l before the instruction 
is obeyed 

. ^ replaces 

olearoav set the eontents of »»« to a;ero 

Buffer block of -t^ee registers containing numbers in same form as in MSA 



!wirs 



Table II *» ATiARMB jC^ » B^ are same as C^ B except thab al-l^ replaces al) 

iSheck Order Alarms 

(A^) CoiHiter not provided for by the PA. is selected (this can occur only if -Qie 

^i* ija. ise J has been modified, by the program^ so t^t it has become greater thaa 
V ihe largest j ^in the 4.8® J insiiitetions before /the program wa.8^j^ 

(B) l^oaekti^f 1KKSA)'^^'iSlii^s]m 4^ refers to ihe (S©-^^ ) notation (proTided aL is 
not a bufferj^o See * abore^ 

i^ ©<|©(al)|<l/^ 

(B) Mhen control is transferred to an undefined instruction^ an al^o^m occurs on the 
undefined instruetiona 

BiTide E^or Alarm 



Ariitoatie Overflow Alar ms 

(F) The contents of the index register could be large enough to cmse an alarmi ioe«^ 
•when al+© > 351^767 o 

(0) e(index register) 4m > ^Z»767 
(H) 6 (index register) ««< «=»52j,767 . 

(1) UCindex regisfeer) +e(al)| > 52^767 
(j) i ^ SE^dT®? before the ict is executed 

(K) |Besult|> 7<># X 1©^®^ or |fiesultj<7a^ l©" 
(X<) If al is a buffer^ then alarm K could occur^ 
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^* Speeifications ualog either iTQyJLy JaOA. or iSQl 

iTQ& abedef g Becord V(]IH&.) on dlr^et pi!31i]tor V See beldv for* deBcriptlon 
ilfOiA. abcdefg Beoord ff(XR&) on delayed, printer | of a, b, e, d^ e, f, g 
i8@A. abedef g Beeord H(]IRI.) en seope^fila) I 

(a) SjLgg yiaaJBg 

+ all numbers will l>e preceded 'by sign 
• only negatlTO nymbers will be preeeded by sign 
nothing nmnibers wHl not be preceded by sign 

(b) Initial Zeros Meaning 

i initial keros will be skipped 

p initial sero^ls will be replaced by spaces/^ 

n all nmibers Irill be printed Ijl a; aoriBallxed form 

noting initial peros will be |^rinted as zeros 

{©) Pipits Iicft 

C Tbie programmer indicates the wxufStmr of digits he wishes to have printed 
to the left of ^^e deoljBal point by ai(|(i|aally iiriting a sample mnaber containing 
me same number of digits' to the left «if the deeimftl point as he wiifties jprintedo 

ITQA. + 12So466T 
specifies that the programmer wishes to haye h^s irmb^ra printed with 3 digits 
to the left of the decimal points (Tkf magnitude of the digits one wri^tes in 
-diie 8a]i^le number has no effect nhatSoirrer on t^# pr6gram«^) If th# ilmiber 
iictually contains more thsa three digi'ls to the left of the decimal fioint^ -all .; 
t^ese digits will automatically be piriirtsd omt» 

(d) Dec iaal Point M»anins 

V A decimal point will appear in all numbers 

nothing Ho decimal pijint will be printedo (iFsed nhen progremper 

desires onl|L.integral part of naabero) 

r Ho decimal point will be printedo (¥sed vhen pro^ramner 

ea;;peets&ll re stilts to be less than tme; if the nsimber in t&e 
BEJl jidioull mnexpeetedlly exceed unity ^ then the integral part 
of the number will al|o be printed out but no decimal point 
will separate the integral from the fractional part of the 



(e) Digits Sight 

If a pro^amoer were to use the ian^le number illustrated in (e)^ he 
would get four digits printed out to tie right of the deeiBml point (or to 
the r i^t of i^ere the decimal point should' 



DaZ<<=>39 



(f ) S cale F actors 

Pojse^s of E and W may be used S'S scale factors to multiply the number 
in the M4 before it imprinted outs 

(l) Jfvet>y factor must be preceded by a loiirer cftiw m* 



1X51,-83 

(g) Terminal Charaoterj 

(ekar&eter used to terminate a BU]fll>er} 

s 

•■ 
••• 

SS88 
t 

nothing 



(1) -7«953261 



(2) +795o3261 



EXSUPIiBS 



Meaning 

space 

2 spaees 

S spaees 

4 spaees 

esorria^e return 

tal> 

earriage of typewriter vill 
remain exaotly nhere it was 
after the last mmber was 
typed 

format ( see section C) 



iTOi 4 il23il2S4 
iTQl pl23«1234o 
iTQ& - nl2S»l£Mt 



FRIHTSD BBSUXiT 




DIBB0T 



iMDA 123«123S8 ^ 
iMDA. - il2i4«5xl©^e 
iM3A + pl2r34 
iMDA nra234t 



795»326 space space 

79§32«6 ear o ret 

+79532 

7o9|3 I +^ tab 



ace X 

■} 



WSLKSOB^ 



Ckaracters To print out a single special character (such as a decimal 
pointy space j tald^ sign^ or earri.age return) the programmer follows the ITOA or 
iMii& by the single siymbol representing the desired character (as indicated in 
sections (a)^ (d)^ and (^) of -table -III)» 

e»g« ITQAc 
will cause a carriage return to be typed on the "direct'* typ|anrr iter© 

C» Format %ecifieation (This faeitity prorides the programmer with an automabic 
dcTice for obtaining, a suitable layout of his output datao) 

If *'f^ is used as a termi,nal character in an output request (see Table III<= 
section (iL}<»g) then the instruction and 3 program parameters 

iFOR 

p 

must appear somewhere in the program befo3?c the first output instruction con- 
taining the "f*** (This will furniaai the CS output section with -^e necessary 
layout information before a number is prikted out<r) 
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DGL--83 

Pag« 5 
OL represemts me xmmb«r of words/lizM (maximum mmber of oharaeters per 
liB» ±9 155)1 

P represents tjke nuaber ^- spaces, beiareen words 
(A tab is obtaineja by setting-^ m^^ai) 

V represents tbe asiiber 9f irords per "yibek (The maximum V Is 3^^767« filnee 
the bloek ooimter ill aktoD^tleiniy ireset ifter eaeh bloek is compIeted> 
the upper limitV^^^TSTj rdr V i¥ not a sigmif ieaat limitation*! 

ex* 1 Supposing the.prpgrammer wishes to hare 2500 words tv^ed out and uses 

iP0R ? 

+12 

4400 

The output request iT03:+12:^i¥f will then giro 12 wordf per line^ 2 spaees 
between words and 40ir words p#i»1)l0Gk« The blocks are separated W 2 
carriage returns* 1^ this example there will be six blocks of 400 words 
and one block of 1^ wcrds* {^e prograramer should proride carriage returns 
at the begioning and at the. «hd- of his print-out if the latter doesn't 
coincide with the end of a block*) 



Table IT > 41XILIA RY EqglPMEKT IKSTRUCTIOlgS 

Ma>gBetie Brum 

■ ^e drum may be used with the instructions i^IB, iSOB where D designatils ^rum^ 
I designates Input (drum to €ltf)7 designates ^tput (0M to drum)y and B desig^tes 
Binary* Badfof these forms must Ise followed by 3 program parameters %s deseribed 
below and in the order listeds 

(1) Initial address of Core Ssmory (0il) 

(2) Initial address of Brum 1S»nory (BM) 

(Brum registers at-ailable are 2>048« 22^527} 

(3) length of block being transferred to or from €1I» 

Kxaa^leg 

iBIB 
+900 
+12280 
+42 

This will transfer the contents of registers 12280«12321 of BH to 

registers 900 • 941 o^lEffi { interpret ed return control^ If^ registers 900-941 

are double-length numbers^ then 21 numbers will be transferred* 
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TABUS T - OPBEATim TIMB, 


XVti SECo, OF G8 II INSTHgCTIOfiS 
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I©i1^«r "C* nor 
%** blooks used 


*C* block 
used 


"b" block 
. .used 


"b" & "C* 
blbiks used 


Heither *C" nor 
*b" bloeks.used 
. Bdaistme 


lea 


654 


694 


718 


758 




lad 

ijBT 

i4hr 


678 
2007* 
203€^ 

1441* 
2205* 


718 
2047* 
207CF 
1481* 
2227* 


742 
2089^ 
211S^ 
1521* 
2267* 


782 
2129* 
215Cr 
1561* 
2307* 


850 
880 


iBp 


465 


505 


529 


569 




i«x 


1275 


1315 


1339 


1379 




its 


901 


S41 


965 


1005 




lop 


2I1 472 


3tl 6l2 


5I5 572 


3$5 6l2 




ita 


360 


384 


408 


448 




iez 


x«* 


654 


X 


618 




lod 


X 


384 


X 


448 




lei 


X 


361 


X 


425 


/ 


iti 


X 


385 


X 


449 




iat 


X 


440 


X 


604 




tor 


X 


36© 


X 


4tZA 




isp 6 
idr e 
imr e 


X 
X 
X 


673 
2331* 

isacr 


X 

X ■, 

X 


673 
2331* 
158^ 

If 




isu e 


X 


2183^ 
2159* 


X 


2183^ 
215S^ 


1016 


lad e 


X 


X 


990 


ies G 


X 


815 


X 


815 




lea e; 


X 


791 


X 


791 




lex e 


X 


1411 


X 


1411 




its e 


X 


1045 


X 


1045 




IH«OPT 


361 


401 


425 


465 




IH"Spx 


361 


401 


425 


465 




let 


X 


434 


X 


498 




ise 


X 


851 


X.. 


915 




lea b 


X 


x 


974 

• 


1014 
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TABUB Y - (Cont<.) | 


•C" block 
.used 


•b" block 
. used 


bliiiks used 






Itoitb^r "C" nop 
*^" blocks. uMd 


Hcithcr "C* nor 
i^b** blocks used 
miniTBnn* 


ies b 


X 


X 


1017 


1057 




its b 


X 


X 


983 


1023 




i#x b 
lad b 


X 
X . 


.X 


1001 

2068* 
2184* 
1716* 


1041 
2108* 
2224^ 
1756* 




isa b 
iar b 


X 
X 


'~""' :x - 




idr b 


X 


X 


2464^ 


2504* 





1^ aTCFSige for operating^ 



and ncgatiTO maobcrs 



* in addition the addend and. i.ugendy and in subtraction the fldnuend and subtrahend 
do not affect each other because of the .great disparity in aiagnitude 

** X indicates thaijb the instruction doesn't have any meaning in that column 
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